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THERAPBimC AGENTS 



Field of invention 

The present invention relates to certain 4,5 -diarylthiazole-2-carboxaniide compounds, to 
processes for preparing such cQnq)ounds, to their use in the treatment of obesity, 
psychiatric and neurological disorders, and to pharmaceutical compositions containing 
them. 

Background of the invention 

It is known that certain CBi modulators (known as antagonists or invase agonists) are 
useful in the treatment of obesity, psychiatric and neurological disorders (WOOl/70700 
and EP 656354). However, there is a need for CBi modulators with improved 
physicochemical properties and/or DMPK (distribution, metaboUsm and pharmacokinetic) 
properties and/or pharmacodynamic propoties. 

Certain iV-acyl-4,5 -diaTylthia2oles-2-alkylamines and JV-acyl-4,5 -diarylthiazoles-2- 
carboxamides are reported to have antithrombotic activity in EP388909 and EP 377457. 
Other such thiazoles are disclosed in British Journal of Pharmacology (2002), 135(3), 
782-7883uropean Journal of Pharmacology (2000), 391(1/2), 49-54 ^ioorganic & 
Medicinal Chemistry (1999), 7(8), 1559-1565; WO9420475; WO9420476; Journal of 
Medicinal Chemistry (1994), 37(8), 1189-99; Journal of Pharmacology (1993), 243(2), 
179-84; European Journal of Pharmacology (1993 Oct 19), 243(2), 179-84; and the 
Journal of Medicinal Chemistry (1994 Apr 15). 37(8). 1189-99. The compounds 
disclosed in fliese documents are disclaimed from the compound claims of the preset 
invention. 
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Description of the invention 

The invention relates to compounds of the general formula (£) 

5 I 

and phannaceutically acceptable salts, prodrugs and solvates tihereof , in which 

and independently represent phenyl, thienyl or pyridyl each of which is optionally 
substituted by one , two or three groups represented by Z; 

10 Z represents a Ci^alkyl group, a Ci^alkoxy group, hydroxy, halo, trifluoromethyl, 

trifluoromethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, anoino, mono or di 
Ci-salkylamino, mono or di Ci.aalkylamido, Ci.salkylsulphonyl, Ci-salkoxycarbonyl, 
carboxy, cyano, carbamoyl, mono or di Ci.aalkyl carbamoyl, sulphamoyl , acetyl or two 
adjacent carbons may be substituted with the group *0-CH2-CH2-0- ; and phenyl 

15 optionally substituted by one or more of the following: Ci^alkyl group, trifluoromethyl, a 
Ci.ealkoxy group, trifluoromethoxy, or halo or two adjacent carbons may be substituted 
with the group -0-aH2-CH2-0- ; 

and 

R^ represents a group ~X- Y-NR'^R^ in which 
20 R^ and R^ independently represent : 

a Ci^ealkyl group optionally substituted by a Ci.6alkoxy group or trifluoromethoxy; 
an (amino)Ci^alkyl- group in which the amino is optionally substituted by one or more 
Ci-salkyl groups; 

a non-aromatic Cs-iscarbocyclic group which is optionally substituted by a Ci.aalkoxyCi- 
25 salkyl group ; 

a (C3-i2cycloalkyl)Ci-3alkyl- groiqp; 



#. 
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a group -(CH2),(phenyl )siii which r is 0,1, 2, 3 or 4, s is 1 when r is 0 otherwise s is 1 or 2 
and the phenyl groups arc optionally indepoidently substituted by one, two or three groups 
represented by Z; 
naphthyl; 
s anthracenyl; 

a saturated 5 to 8 membered heterocyclic groiq> containing one nitrogen and optionally 
one of the foUowing : oxy^, sulphur or an additional nitrogen wherein the Iwterocyclic 
groiq> is optionally substituted by one or more Ci.3alkyl groups or benzyl ; 
l-adamantylmethyl; 

10 a group - (CH2)t Het in which t is 0,1, 2, 3 or 4, and the alkylene chain is optionaDy 
substituted by one or more . Ci-aalkyl groups and Het represents an aromatic hetCTOcycle 
optionally substituted by one, two or three groups selected from a Ci^alkyl group; a Ci. 
ealkoxy group, trifluoromelhoxy or halo or Het represents a saturated 5 to 8 membered 
hetoocyclic group containing one nitrogen and optionally one of the following : oxy^, 

IS sulphur or an additional nitrogen; wherein the heterocyclic grovq) is optionally substituted 
by one or more Ci-salkyl groups, hydroxy or benzyl ; 
or R"* represents H and is as defined above; 

or R* and R^ together with the nitrogen atom to which they are attached represent a 
saturated 5 to 8 membered heterocyclic group containing one nitrogen and optionally one 
20 of the following : oxygen, sulphur or an additional nitrog^; wherein the heterocyclic 
group is (^tionally substituted by one or more d-salk^ groiq>s, hydroxy or benzyl ; 

XisCOorS02; 

25 Y is absent or represents NH optionally substituted by a Ci-salkyl group; 

with the proviso that R^ and R^ do not both represent 4-methoxyphenyl and the proviso 
diat when R* represents phenyl and R^ represents pheayl or 4-flouorophenyl, X is CO 
and Y is absent then the group NR^^ does not represent methyl-[2-[l-(phenylmethyl)-4- 
30 piperidinyl]ethyl]amino, methylpiperazino, 2-[l-methyl-4-piperidinyl]ethylamino; or [2- 



[l-(phenylmethyl)-4-piperidinyl]ethyl]aimno. 

Further values of R\ and in compounds of formula I now follow. It will be 
understood that such values may be used wh^e appropriate with any of the definitions, 
5 claims or embodiments defined hereinbefore or hereinafter. 

In one group of compounds of formula I, R^ represents phenyl optionally substituted by 
one or two halos, particularly chloro or bromo, or by a Ci.salkoxy group. 

10 In a second group of compounds of formula I, R^ represents a 2,3- 

dihydrobenzo[l,4]dioxinyl group optionally substituted by one or more halo. 

In a third group of compounds of formula I, R^ represents phenyl, 4*chlorophenyl, 4- 
bromophenyl, 4-methoxyphenyl, 2,4 dichlorophenyl or 7-bromo-2,3- 
15 dihydrobenzo[l,4]dioxin-6-yL 

Jn a fourth group of compounds of formula I, R^ represents phenyl optionally substituted 
by one or two halos, particularly chloro or bromo, or by a Ci-salkoxy group. 

20 In a fifth group of compounds of formula I, R^ represents a 23-dihydrobenzo[l,4]dioxinyl 
group optionally substituted by one or more halo. 

In a sixth group of compounds of formula I, R^ represents phenyl, 4-chlorophenyl, 4- 
bromophenyl, 4-methoxyphenyl, 2,4 dichlorophenyl or 7-bromo-2,3- 
25 dihydrobenzo[l ,4]dioxin-6-yL 



In a seventh group of compoimds of formula I, X is CO, Y is absent and R^ represents a C3. 
7cycloalkylamino group. 



In an aghth group of compounds of formula I, X is CX), Y is absent and represents 
pyridylamino. 

In an ninth group of compounds of formula I, X is CO, Y is absent and represents a d. 
galkylamino group wherein the alkyl chain is substituted by one or more of the following: 
a Ci-aalkoxy group, or morpholino. 

In a tenth group of compounds of formula I, X is CO. Y is absent and R^ represents 
cyclohexylamino, piperidin-l-ylamino, (2-methoxymethylcyclopentyl)amino, pyridin-4- 
ylamino, (2-ethoxyethyl)amino; or (2-(morpholin-4-yl)ethyl)amino. 

One group of compounds of formula I is represented by formula (H) 




II 

and pharmaceutically acceptable salts, prodrugs and solvates thereof, m which 
R* represents phraiyl optionally substituted by one or more of the following: Ci-ealkyl 
group, trifluoromethyl, a Ci-ealkoxy group, trifluoromethoxy, or halo or two adjacent 
carbons may be substituted with the group -O-CH2-CH2-O- ; 

r2 represents phenyl optionally substituted by one or more of the following: Ci-galkyl 
group, trifluoromethyl, a Ci^alkoxy group, trifluoromethoxy, or halo or two adjacent 
carbons may be substituted with the group -O-CH2-CH2-O- ; 

and 

R* represents 1-piperidinylamino, a Cs-Tcycloalkylamino group which is optionally 
substituted by a Ci.salkoxyCi.aalkyl group, pyridylamino wherein the pyiidyl ring is 
optionaUy substituted by one or more of the foUowing: a Ci-ealkyl group; a Ci.«alkoxy 
group or trifluoromethoxy, or R* represents a Ci-ealkylamino group wherein the alkyl c 



6 



is optionally substituted by one or more of the following: a Ci^alkoxy group, 
trifluoromethoxy or moipholino; 

with the proviso that when represents 4-methoxyphenyl and r^resents 4- 
methoxyphenyl then R^ does not represent 2-(morpholino)ethyl. 

5 

Further values of R\ R^ and R^ in compounds of formula n now follow. It will be 
understood that such values may be used where appropriate with any of the definitions, 
claims or embodiments defined hereinbefore or hereinafter. 

10 In one group of compounds of formula H, R* represents phenyl optionally substituted by 
one or two halos, particularly chloro or bromo, or by a Ci.salkoxy group. 

In a second group of compounds of formula II, R^ represents a 2,3- 
dihydrobenzo[l,4]dioxinyl group optionally substituted by one or more halo. 

15 

In a third group of compounds of formula n, R^ represents phenyl, 4-chIorophenyl, 4- 
bromophenyl, 4-methoxyphenyl, 2,4 dichlorophenyl or 7-bromo-2,3- 
dihydrobenzo[l,4]dioxin-6-yL 

20 In a fourth group of compounds of formula n, R^ represents phenyl optionally substituted 
by one or two halos, particularly chloro or bromo, or by a Ci.salkoxy group. 

In a fifth group of compounds of formula II, R^ represents a 2,3-dihydrobenzo[l,4]dioxinyl 
group optionally substituted by one or more halo. 

25 

In a sixth group of compounds of formula II, R^ represents phenyl, 4-chlorophenyl, 4- 
bromophenyl, 4-methoxyphenyl, 2,4 dichlorophenyl or 7-bromo-23- 
dihydrobenzo[I,4]dioxin-6-yl. 

30 In a seventh group of compounds of formula n, R^ represents a Cs-Tcycloalkylamino group. 
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In an eighth group of compoimds of fonnula n, represents pyridylamino. 

In an mnth group of compounds of formula n, represents a Ci-ealkylamino group 
5 wherein the alkyl chain is substituted by one or more of the following: a Ci-salkoxy group, 
ormorpholino. 

In a tenth group of compounds of formula I, R^ represents cyclohexylamino, piperidin-1- 
ylamino, (2-methoxymethylcyclopentyl)amino, pyridin-4-ylamino, (2-ethoxyethyl)amino; 
10 or (2-(morpholin-4-yl)ethyl)amino. 

*Tharmaceutically acceptable salt", where such salts are possible, includes both 
phannaceutically acceptable acid addition salts. A suitable pharmaceutically acceptable 
salt of a compound of Formula I is, for example, an acid-addition salt of a compound of 
15 Formula I which is sufficiently basic, for example an acid-addition salt with an inorganic 
or organic acid such as hydrochloric, hydrobromic, sulphuric, trifluoroacetic, citric or 
maleic acid; 

Throughout the specification and the appended claims, a given chemical formula or name 
20 shall encompass all stereo and optical isomers and racemates thereof as well as mixtures in 
different proportions of the separate enantiomers, where such isomers and enantiomers 
exist, as well as pharmaceutically acceptable salts thereof and solvates thereof such as for 
instance hydrates. Isomers may be separated using conventional techniques, e.g. 
chromatography or firactional crystallisation. The enantiomers may be isolated by 
25 separation of racemate for example by firactional crystallisation, resolution or HPLC. The 
diastereomers may be isolated by separation of isomer mixtures for instance by fractional 
crystallisation, HPLC or flash chromatography. Alternatively the stereoisomers may be 
made by chiral synthesis fix)m chiral starting materials under conditions which will not 
cause racemisation or epimerisation, or by derivatisation, with a chiral reagent All 
30 stereoisomers are included within the scope of the invention. 



The following definitions shall apply throughout the specification and the appended 
claims. 

Unless otherwise stated or indicated, the term ""alkyl" denotes either a straight or branched 
5 alkyl group. Examples of said alkyl include methyl, ethyl, n-propyl, isppropyl, n-butyl, 
iso-butyl, sec-butyl and t-butyl . Preferred allsyl groups are methyl, ethyl, propyl, 
isopropyl and tertiary butyl. 

Unless otherwise stated or indicated, the term "alkoxy" denotes a group O-alkyl, wherein 
10 alkyl is as defined above. 

Unless otherwise stated or indicated, the term '%alo" shall mean fluorine, chlorine, 
bromine or iodine. 

15 Specific compounds of the invention are: 

4- (4-chlorophenyl)-5-(2,4-dichloiophenyl)thiazole-2-carboxylic acid cyclohexylamide; 

5- (4^hlorophenyl)-4-(2,4-dichlQrophenyl)thiazole-2-carboxylic acid cyclohexylamide; 

4- (4-chlorophenyl)-5-(2,4-dichlorophenyl)thiazole-2-carboxylic acid piperidin-l-ylamide; 

5- (4-chlorophenyl)-4-(2,4-dichlorophenyl)thiazole-2-carboxylic acid piperidin-l-ylamide; 
20 S-(4-chlorophenyl)-4-(2,4-dichlorophenyl)thiazole-2-carboxylic acid piperidin-l-ylamide; 

4*(4-chlorophenyI)-3-(2,4-dichloiophenyl)thiazole*2-carboxylic acid piperidin-l-ylamide; 
4-(4-bromophCTiyl)-5-phenylthiazole-2-carboxylic acid cyclohexylamide; 
4-(4-bromophOTyl)-5-phenylthia2ole-2-carboxylic acid piperidin-l-ylamide; 
4,5-bis-(4-chlorophenyl)thiazole-2-carboxylic acid cyclohexylamide; 
25 4,5-bis-(4-chlorophenyl)thiazole-2-carboxylic acid piperidin-l-ylamide; 

4- (4-methoxyphenyl)-5-phenylthiazole-2-carboxylic acid cyclohexylamide; 
4,5-bis-(4-methoxyphenyl)thiazole-2-carboxylic acid cyclohexylamide; 
4,5-bis-(4-methoxyphenyl)thiazole-2-carfooxylic acid piperidin-l-ylamide; 

5- (7-bromo-2,3-dihydrobenzo[l,4]dioxin-6-yl)-4-phenyltWazole-2-carbo 
30 piperidin-l-ylamide; 
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4-(7-hromcH23-dihydrobenzo[l,4]dioxin-6-yl>^ 
piperidin-l-ylamide; 

4,5-bis-(4-chlorophenyl)thiazole-2-carboxylic acid (2-methoxymethylcyclopentyl)-aimde; 
4,S-bis-(4-<:hlQrophenyl)tfaiazole-2-caiboxylic acid pyiidin-4-ylaimde; 

s 4,S-bis-(4-chlQrophenyl)thiazole-2*caiboxylic add (2-eihoxyethyl)an]ide; and 

4,5-bis-(4-chlorophenyl)thiazole-2-carboxylic acid (2-morpholin-4~yl-ethyl)ainide 

and where applicable, optical isomers, tautomers, stereoisomers and racemates thereof as 

well as phannaceutically acceptable salts and solvates thereof. 

10 Methods of preparation 

The compounds of the invention may be prepared as outlined below according to any of 
the following methods. However, the invention is not limited to these methods, the 
compounds may also be prepared as described for structurally related compounds in the 
IS prior art. 

Conxpounds of formula I in which X is CO may be prepared by reacting a compound of 
formula ID 




in which R\ andR^areaspreviously defined and L represents hydroxy, alkoxy or halo 
(particularly chloro or bromo) with an amine of formula IV 

IV 

25 in which R^ is as previously defined in an inert solvent, for example dichloromethane, in 
the presence of a coupling agent, for example a carbodiimide, eg l-(3-dimethylamino- 
propyl)-3-ethylcarbodiimide , and optionally in the presence of a catalyst, for example a 
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basic catalyst, eg 4-dimethyIaniinopyridine, at a temperature in the -25^Cto 
150*^0. 

Compounds of formula m may be prepared as described in the Examples and by other 
5 methods known to those skilled in the art. Certain compounds of formula n are novel and 
are claimed as a fiirther aspect of the present invration as useful intermediates. 

The compounds of the invention may be isolated from their reaction mixtures using 
conventional techniques. 

Persons skilled in the art will appreciate that, in order to obtain compounds of the invention 
in an alternative and in some occasions, more convenient manner, the individual process 
steps mentioned h^inbefore may be performed in a different order, and/or the individual 
reactions may be performed at a different stage in the overall route (i.e. chemical 
transformations may be performed upon differmt intermediates to those associated 
hereinbefore with a particular reaction). 

The expression "inert solvenf ' refers to a solvent which does not react with the starting 
materials, reagents, intermediates or products in a manner which adversely affects the yield 
of the desired product. 

Pharmaceutical preparations 

The compounds of the invention will normally be administered via the oral, parenteral, 
25 intravraous, intramuscular, subcutaneous or in oQier injectable ways, buccal, rectal, 

vaginal, transdermal and/or nasal route and/or via inhalation, in the form of pharmaceutical 
preparations comprising the active ingredirat either as a free acid, or a pharmaceutically 
acceptable organic or inorganic base addition salt, in a pharmaceutically acceptable dosage 
form. Dq>ending upon the disord^ and patirat to be treated and the route of 
30 administration, the compositions may be administered at varying doses. 
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Suitable daily doses of the compounds of the invention in the therapeutic treatment of 
humans are about 0.001-10 mg/kg body weight, preferably 0.01-1 mg/kg body weight 

Oral formulations are preferred particularly tablets or capsules which may be formulated 
5 by methods known to those skilled in tibie art to provide doses of the active compound in 
the range of 0.5mg to 500mg for example 1 mg, 3 mg, 5 mg, 10 mg, 25mg, 50mg, lOOmg 
and2S0mg. 

According to a further aspect of the invention there is also provided a pharmaceutical 
10 formulation including any of the compounds of the invention, or phacmaceutically 

acceptable derivatives thereof , in admixture with pharmaceutically acceptable adjuvants, 
diluents and/or carriers. 

The compounds of the invention may also be combined with other therapeutic agents 
15 which are useful in the treatment of disorders associated with obesity. 

A compound of the invention may also be combined with other anti-obesity agents such as 
Qrlistat or a monoamine reuptake inhibitor, for example Sibutramine. Furthmnore, a 
compound of the invention may also be combined with therapeutic agents that are useful in 
20 the treatment of disorders or conditions associated with obesity (such as type II diabetes, 
metabolic syndrome, dyslipidemia, impaired glucose tolerance, hypertension, coronary 
heart disease, non-alcoholic steatorheic hepatitis, osteoarthritis and some cancers) and 
psychiatric and neurological conditions. 

25 According to a further aspect of the invention there is also provided a pharmaceutical 
formulation including any of the compounds of the invention, or pharmaceutically 
acceptable derivatives thereof, in admixture with pharmaceutically acceptable adjuvants, 
diluents and/or carriers. 

30 Pharmacological properties 




. A2 

The compounds of formula (I) are useful for the treatment of obesity, psychiatric disorders 
such as psychotic disorders, schizophrenia, bipolar disorders, anxiety, anxio-depressive 
disorders, depression, cognitive disorders, memory disorders, obsessive-compulsive 
disorders, anorexia, bulimia, attention disorders like ADHD, ^ilepsy, and related 

5 conditions, and neurological disorders such as demratia, neurological disorders(e.g. 
Multiple Sclerosis), Raynaud^s syndrome, Parkinson's disease, Huntington's chorea and 
Alzheimer's disease. The compounds are also potentially useful for the treatment of 
immune, cardiovascular, reproductive and endocrine disorders, septic shock and diseases 
related to the respiratory and gastrointestinal systems (e.g. diarrhea). The compounds are 

10 also potentially useful as agents in treatment of extmded abuse, addiction and/or relapse 
indications, e.g. treating dmg (nicotine, ethanol, cocaine, opiates, etc) dependence and/or 
treating drug (nicotine, ethanol, cocaine, opiates, etc) withdrawal symptoms. The 
compounds may also elinunate the increase in weight which normally accompanies the 
cessation of smoking. 

15 

In another aspect the present invention provides a compoxmd of formula I as previously 
defined for use as a medicament. 

In a further aspect the present invention provides the use of a compound of formula I 
(including the compounds of the proviso) in the preparation of a medicament for the 
treatment or prophylaxis of obesity, psychiatric disorders such as psychotic disorders, 
schizophrenia, bipolar disorders, anxiety, anxio-depressive disorders, depression, cognitive 
disorders, memory disorders, obsessive-compulsive disorders, anorexia, bulimia, attention 
disorders like ADHD, epilepsy, and related conditions, neurological disorders such as 
dementia, neurological disorders (e.g. Multiple Sclerosis), Parkinson's Disease, 
Huntington's Chorea and Alzheimer's Disease, immune, cardiovascular, reproductive and 
endocrine disorders, septic shock, diseases related to the respiratory and gastrointestinal 
systems (e.g. diarcfaea), and extended abuse, addiction and/or relapse indications, e.g. 
treating drag (nicotine, ethanol, cocaine, opiates, etc) dependence and/or treating drag 
(nicotine, ethanol, cocaine, opiates, etc) withdrawal symptoms. 
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In a still further aspect the present invention provides a method of treating obesity, 
psychiatric disorders such as psychotic disorders such as schizophrenia and bipolar 
disorders, anxiety, anxio-depressive disorders, dq)ression, cognitive disorders, memory 
disorders, obsessive-compulsive disorders, anorexia, bulimia, attention disorders like 
ADHD, qoilepsy, and related conditions, neurological disorders such as dementia, 
neurological disorders (e.g. Multiple Sclerosis), Parkinson's Disease, Huntington's Chorea 
and Alzheimer's Disease, inmaune, cardiovascular, reproductive and endocrine disorders, 
s&ptxc shock, diseases related to the respiratory and gastrointestinal systems (e.g. diarrhea), 
and extended abuse, addiction and/or relapse indications, e.g. treating drag (nicotine, 
ethanol, cocaine, opiates, etc) dependence and/or treating drag (nicotine, ethanol, cocaine, 
opiates, etc) withdrawal symptoms comprising administering a pharmacologically effective 
amount of a compound of formula I including the compounds of the proviso to a patient in 
need thereof. 

The compounds of the present invention are particulary suitable for the treatment of 
obesity, e.g; by reduction of appetite and body weight, maintenance of weight reduction 
and prevention of rebound. 

General Experimental Procedures 

Mass spectra were recorded on either a Micromass ZQ single quadrapole or a Micromass 
UCZ single quadrapole mass spectrometer both equipped with a pneumatically assisted 
electrospray interface (LC-MS). ^H NMR measurements were performed on either a 
Varian Mercury 300, Varian Unity plus 400 or a Varian INOVA 500, operating at ^H 
frequencies of 300, 400 and 500 MHz respectively. Chemical shifts are given in ppm with 
CDCI3 as internal standard if nothing else stated. Purification was performed by 
semipreparative HPLC if nothing else stated. Two different semipreparative HPLC 
systems were used: 

(a) The Shimadzu system was equipped with a Waters, xTerra 19 x 100 vam Cis, 5 \xm 
column and a QP 8000 single quadrapole mass spectrometer. The ficaction collector was 
mass triggered. The mobile phase used was acetonitrile and buffer (0.1 M 
NHjOAcracetonitrile 95:5). 



(b) The Waters Prep LC 2000 system was equipped with a HICHROM, 21.1 x 250 mm Cg, 
7 |im column. Hie system was equipped with a UV detector (Waters 2487 Dual X 
Absoibance Detector). The mobile phase used was acetonitrile and buffer (0.1 M 
NHUOAciacetonitrile 95:5). 

Microwave heating was performed using single node headng in a Smith Creator or Smith 
Synthesizer from Personal CSiemistry, Uppsala, Sweden. 

List of Abbreviations 



DCM 


dichloromethane 


t 


triplet 


s 


singlet 


d 


doublet 


q 


quartet 


m 


multiplet 


br 


broad 


dd 


doblet of doublet 


P 


pentet 



Synthesis of intermediates 



Preparation A 

(Si) 2-Bromo-2-(4>chlorophenvlVl-(2.4-dichlorophenvDethanone 
Bromine (1 M in acetic acid, 4.66 ml, 4.66 mmol) was added dropwise to 2-(4- 
chlorophenyl)-l-(2,4-dichlorophenyl)ethanone (1.27 g, 4.23 mmol) dissolved in acetic acid 
(15 ml) with stirring at room temperature. After stirring at room temperature for 2.5 hours 
an additional portion of bronoine (0.2 eq, 1 M in acetic acid) was added and the mixture 
was stirred for an additional 3.5 hours. Water (50 ml) was added and the solution was 
extracted with DCM, dried ^gS04), filtered and evaporated under reduced pressure to 
give the erode product (1.59 g, 99 %). *H-NMR (500 MHz) 5 7.49-7.45 (m, 3H), 7.42-7.31 
(m, 4H), 6.19 (s,lH). MS m/z 375. 377, 379, 381 (M-H)'. 
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fh\ 2-Rromo-2-f7-bromo-23-<iihvdio-be3izori -41dioxiii-6-vlVl-phenv lethanone 
2K7-Biomo-23-dihydrobenzo[l,4]dioxin-6-yl)-l-phenylethanone (500 mg, 1.50 mmol) 
was dissolved in acetic acid (7 ml) and treated with bromine (263 mg, 1.65 mmol) as 
desciibed in Pr^aration A step (a). After 5 hours, the reaction mixture was wodced up as 
described in Preparation A step (a) to give the crude product (576 mg, 93 %). ISS m/z 409, 
411,413(M-H)-. 

Preparation B 

Starting materials for Preparation B were either commercially available or described in 
Preparation A. 

(aS 4-f4-Chlorophenvl'>-S-(2.4-dichlorophenvnthia2ole-2-carboxvlic a cid ethvl ester or 5- 
(4-ChlorophenvlV4-f2.4-dichlorophepvl>thiazole-2-caiboxvlic acidethvl ester 
Ethyl thiooxamate (75 mg, 0.56 mmol) was added to a solution of 2-bromo-2-(4- 
chl<Mophenyl)-l-(2,4-dichloro-phenyl)etiianone (212 mg, 0.56 mmol) ftom preparation A 
step (a) in ethanol (10 mL). The mixture was subjected to microwave heating 120 °C for 
80 minutes. The solvit was evaporated under reduced pressure and cold acetonitrile was 
added to the residue. The precipitate was filtered off, the solution concentrated and tiie 
residue chromatographed (SiOa, heptaneiethyl acetate 5:1) to give one of tiie titie 
compounds (43.5 mg, 19 %). ^H-NMR (400 MHz) 5 7.42 (d. IH), 7.36 (d, IH), 7.30-7.26 
(m, 3H), 7.16 (m, 2H), 4.50 (q, 2H), 1.45 (t, 3H). MS m/z 412, 414, 416 (M+H)*. 

(h) 5-f4-ChlorophenvlV4-(2.4-dichloiophenvnthiazole-2-carboxvlic acid etiivl ester or 4- 
f4-Chlorophenvn-5-(2.4-dichlorophenvl')thiazole-2-carboxvlic acid ethvl ester 
Ethyl thiooxamate (76 mg, 0.58 mmol) was added to a solution of 2-bromo-2-(4- 
chlarophenyl)-l-(2,4-dichloiophenyl)ethanone (220 mg, 0.58 mmol) fix)m preparation A 
step (a) in ethanol (10 mL). The mixture was subjected to microwave heating at 150 *C for 
20 minutes. The solvent was evaporated under reduced pressure, cold acetonitrile was 
added to the residue. The product precipitated and was filtered off as white solid (53.8 mg, 
22 %). *H-lSfMR (C3D7NO, 400 MHz) 8 8.38 (d. IH), 7.88 (d, IH), 7.75-7.67 (m, 3H), 
7.64-7.58 (m, 2H), 4.28 (q, 2H), 1.21 (t, 3H). MS m/z 412. 414, 416 (M+H)*. 
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(c\ 4-f4-BromophenvlV5>phenvl-thiazole-2-carboxvlic acid ethvl ester 
Ethyl thiooxamate (167 mg, 1.26 mmol) was added to a solution of 2-bromo-l-(4- 
hromophenyl)-2-phenyl-ethanone (578 mg, 1.16 mmol) in ethanol (25 ml). The mixture 
was subjected to microwave heating 150 X for 20 minutes. The solvent was evaporated 
s under reduced pressure, chlorof omi was added and the precipitate formed was filtered off. 
The concentrated residue was chromatographed (Si02, heptaneretfiyl acetate 9:1) to give 
the title compound (272 mg, 60 %). ^H-NMR (400 MHz) 5 7.48-7.38 (m, 9H), 4.55 (q, 
2H), 1.51 (t, 3H). MS m/z 389 (M+H)^ 

10 (d) 4.5-Bis-(4-chlorophenvnthiazole-2-carboxvlic acid ethvl ester 

Ethyl thiooxanniate (203 mg, 1.52 mmol) was added to a solution of 2-bromo-l,2-bis-(4- 
chlorophenyl)ethanone (525 mg, 1.07 mmol) in ethanol (25 ml). The mixture was 
subjected to microwave heating at 150 ""C for 10 minutes. An additional 0.13 eq. of ethyl 
thiooxamate was added, and tibe mixture was heated for another 5 minutes at 150 using 

IS microwave heating. The solvent was evaporated under reduced pressure, chloroform was 
added and the precipitate formed was filtered off. The concentrated residue was 
chromatographed (SiOi, hqvtaneiethyl acetate 9:1) to give ttie title compound (233 mg, 58 
%). ^H-NMR (500 MHz) 8 7.48 (m, 2H), 7.39 (m, 2H), 7.34-7.30 (m,4H), 4.54 (q, 2H), 
1.49 (t, 3H). MS m/z 378, 380, 382 (M+H)"*". 

20 

(e) 4.5-Bis-f4-methoxvphenvDthiazole-2-carboxvlic acid ethvl ester 
Ethyl thiooxamate (195 mg, 1.46 nraiol) was added to a solution of 2-bromo-l,2-bis-(4- 
methoxyphenyl)ethanone (490 mg, 1.46 nomol) in ethanol (25 ml). The mixture was 
subjected to microwave heating 150 ""C for 30 minutes. The solvent was evaporated under 
25 reduced pressure. Heptane: ethyl acetate (5:1) was added to the residue and undissolved 
impurities were filtered off before the residue was concentrated and chromatographed 
(Si02, h^tanerethyl acetate 5:1) to give the impure title compound (317 mg, 52 % purity, 
3 1 %). MS m/z 370 (M+B^^ The impure material was taten to the next step without 
furth^ purification. 
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(f) 5-(7-Bromo-23~dihvdrobenzori,41dioxin-6-vn--4-phenvltM acid 
ethvl ester and 4-(7-Bromo-23-dihvdrobenzori,4 1diQxin-6-vlV5-phenvltMa2ole-^^ 
caifaoxvlic acid ethvl ester 

2-Bromo-2-(7-bromo-23-dihydrobenzo[l,4]dioxin-6-yl)-l-phenyl^^ (400 mg, 0.97 
mmol) from Preparation A step (b) was treated as described in Preparation B step (a) but 
heated to 150 ®C for 1 hour using microwave heating. Purification by semiprqparatory 
HPLC system (a) gave the two title compounds (30 mg, 6,8 %) and (22 mg, 5.0 %). ^H- 
NMR (300 MHz) 5 7.30 (s, 5H), 7.08 (s, IH), 6.93 (s, IH), 4.50 (q, 2H), 4.26 (q, 4H), 1.45 
(t, 3H) and 5 7.76 (s, IH), 7.57-7.53 (m, 2H), 7.46-7.41 (m, 3H), 7.18 (s, IH), 4.33-4.26 
(m, 6H), 1.24 (t, 3H). 

Preparation C 

fa^ 5-f4-Chloro-phenvlV4-(2.4-dichlorophenvlVthiazole-2-carbo xvHc acid or 4-r4-Chloro- 
15 phenvlV5-(2,4-dichloroDhenvlVthiazole-2-<:arboxvlic acid 

Sodium hydroxide (109 mg, 2.73 mmol) was added to a solution of 5-(4-chloro-phenyl)-4- 
(2,4-dichlorophenyl)thiazole-2-caiboxylic acid ethyl ester or 4-(4-chloro-phenyl)-5-(2,4- 
dichlorophenyl)thiazole-2-carboxylic acid ethyl ester (75.0 mg, 0.18 mmol) fi:om 
preparation B step (b) in etfaanol (3 mL). The mixture was refluxed for 2 hours, ttien 
20 allowed to reach room temp^ature and the solvent was evaporated under reduced pressure. 
Hydrochloric acid (aq, 2 M, 25 ml) was added and the mixture was stirred overnight. The 
solution was extracted with ethyl acetate, the combined organic phases were washed with 
brine, dried (MgS04), filtered and concentrated under reduced pressure to give the cmde 
titie compound (68 mg, 97 %). MS m/z 384, 386, 388 (M+H)"*". The crude product was used 
25 in steps described below without further purification. 

fb^ 4.5-Bis-(4-chlorophenvl>thiazole-2-carboxvlic acid 

4,5-Bis-(4-chlorophenyl)thiazole-2-carboxylic acid ethyl ester (486 mg, 1.28 rranol) from 
Preparation B st^ (d) was treated as described in Preparation C step (a) but refluxed for 30 
30 minutes. The reaction mixture was worked up as described in Preparation C step (a) but 
was not stirred overnight, to give the title compound (434 mg, 97 %) MS m/z 350, 352, 354 
(M+H)*. The cmde product was used without further purification. 




Examples of the invention 
Example 1 

4"(4"CMorophenvlV5-(2.4-dicMorophenvDthiazole-2-^ai^ acid cvclo ^ft-gy^^^^^^ 
5-(4-CMorophenvD-4-(2,4-dichloiophenvDtMazole-^ acid cvclohexvlamide 

4-(4<3doiophenyl)-5K2,4-dicMorophenyl)tMazole-2-carb^ acid ethyl ester or 5-(4- 
CMorophenyl)-4*(2,4-dicMorophenyl>tMazole-2-<:arboxylic acid ethyl ester (24 mg, 0.058 
nunol) £nom Pteparation B step (a) was dissolved in cyclohexylamine (3 naL» 26.2 mmol) 
and the naixture was subjected to microwave heating at 150 for 15 minutes. The 
solution was evaporated under reduced pressure and the residue was chromatographed 
(Si02, heptane:ethyl acetate 9:1) to give the title compound (24 mg, 82 %). ^H-NMR (400 
MHz) 5 7,46 (d, IH), 7.31-7.24 (m, 3H), 7.15-7.11 (m, 2H), 7.07 (d, IH), 3.95 (m, IH), 
2.02 (m, 2H), 1.77 (m, 2H), 1.62 (m, IH), 1.48-1.16 (m. 5H). MS m/z 463, 465, 467, 
469(M+H)^ 

Example 2 

20 4-(4-CMorDphenvlV5-f2.4-dicMorophenvl>thiazole-2-carboxvlic acid pipf ^*Hin-l-YlaT»^de 
or 5-f4-Chlorophenvl>-4-f2.4-dichlorophenvDtMazole-2-cart)oxvU^ acidoiperidin-l- 

vlamide 

4-(4-Chlorophenyl)-5-(2,4-dichlorophenyl)thiazole-2-carboxylic acid ethyl ester or 5-(4- 
Chlorophenyl)-4-(2,4-dichlorophenyl)thiazole-2-carboxylic acid ethyl ester (42 mg, 0.10 

25 mmol) from Preparation B step (a) was dissolved in JV-aminopiperidine (3 mL, 27.8 nomol) 
and the noixture was subjected to microwave heating at 150 ®C for 30 minutes. The 
solution was evaporated under reduced pressure and the residue was chromatographed 
(Si02, toluenerethyl acetate 1:0 5:1) to give the title compound (24 mg, 51 %). *H- 
NMR (500 MHz) 5 7.94 (s, IH), 7.47 (m, IH), 7.32-7.25 (m, 4H), 7.14 (m, 2H), 2.89 (m, 

30 4H), 1.77 (m, 4H), 1.45 (mi, 2H). MS m/z 466, 468, 470 (M+H)^ 
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Fxam ple ^ 

5-r4-Chlarot>henvn-4-f2.4-dicMQrophenvnthia2ole-2-c arboxvUc acid piperidin-1 -vlamide 
or 4-f4-ChloroDhenvn-S-f2.4-dicMcMophenvlVthia2ole-2 -carboxvUc acid pioeridin-l- 
5 ylamide 

5-(4-CMoropheaiyl)-4-(2,4-dicMon>phenyi)tMa2ole-2-^a^ add or 4-(4- 
chloiophenyl>5<2,4-dichlorophenyl)thia2ole-2-carboxylic add (51 mg, 0.13 mmol) from 
Preparation C step (a) and 4-dimethylaminopyridine (2 mg, 0.013 mmol) were dissolved in 
DCM (9 ml) and DMF (0.5 ml). The solution was cooled to O'C. A slurry of l-ethyl-3-(3- 

10 dimethylaminopropyl)carbodiimide hydrochloride (32 mg, 0. 16 mmol) in DCM (0.5 ml) 
was added dropwise. After 15 minutes iV-aminopipaidine (16 fil, 0.15 mmol) in DCM (0.5 
ml) was added dropwise. The mixture was allowed to attain room temperature, and was 
stirred overnight. The mixture was diluted with DCM, washed with NaHC03 (aq), dried 
(M^Oa) and evaporated under reduced pressure. The residue was chromatographed (SiOa, 

15 tolueneiethyl acetate 9: 1) to give the title compoimd (20 mg, 31%). ^H-NMR (500 MHz) 5 
8.21 (d, IH), 7.64 (d, 2H), 7.55 (d. IH), 7.41 (dd, IH), 7.38 (d, 2H), 2.96 (br. 4H), 1.77 (br, 
. 4H), 1.46 (br, 2H). MS m/z 466, 468, 470 (M+H)*. 

KTanip1e4 

20 

4-f4-Bromophenvn-5-phenvlthia2ole-2-carboxvlic add cvcloh ft-gy^flmide 
4-(4-Bromophenyl)-5-phenylthiazole-2-caiboxylic add ethyl ester (52 mg, 0.14 mmol) 
ftom Preparation B step (c) was dissolved in cyclohexylamine (2 ml, 17.5 mmol) and the 
mixture was subjected to microwave heating at 150 "C for 10 minutes. The solvent was 
25 evaporated under reduced pressure and the residue was chromatographed (SiOa, toluene) to 
give the tifle compound (40 mg, 68 %). *H-NMR (400 MHz) 8 7.44 (m, 2H), 7.39-7,31 (m, 
7H). 2.04 (m, 2H), 1.78 (m, 2H), 1.66 (m, IH), 1.49-1.16 (m, 5H). MS m/z 441. 443 
(M+H)*. 



Example 5 

4--(4-BromophenvlV5"phenvltfaiazole-2»caifaoxvlic acid piperidin -1 ^y^amide 

5 4-(4-Bromophenyl)-S-phCTylthiazole-2-caifooxylic add ethyl ester (27 mg, 0.070 mmol) 
from Preparation B step (c) was dissolved in iV-aminopiperidine (1.5 ml, 13.9 mmol) and 
the mixture was subjected to microwave heating at ISO for 25 minutes. The solution 
was evaporated under reduced pressure and chromatographed (Si02, toluene:ethyl acetate 
5:1) to give the title compound (14 mg, 45 %). ^H-NMR (400 MHz) 5 7.99 (s, IH), 7.44 

10 (m, 2H), 7.39-730 (m, 7H), 2.91 (m, 4H), 1.78 (m, 4H), 1.47 (m, 2H). MS m/z 442, 444 
(M+H)^ 

Example 6 

15 4.5"Bis-(4"ChlorophenvDthiazole-2-carboxvlic acid cvclohex ylaTnirie 

4,5-Bis-(4-chlorophenyl)tfaiazole-2-<:aiboxylic acid ethyl ester (50 mg, 0.13 mmol) from 
Preparation B stqp (d) was dissolved in cyclohexylamine (3 ml, 26.2 mmol) and the 
mixture was subjected to microwave heating at 180 X for 30 minutes. The solution was 
evaporated under reduced pressure and the residue was chromatographed (SiOa, 

20 tolueneiethyl acetate 19: 1) to give the title compound (53 mg, 93 %). *H-NMR (400 MHz) 
8 7.42 (m, 2H), 7.35-7.22 (m, 6H), 3.95 (m, IH), 2.04 (m, 2H), 1.78 (m, 2H), 1.66 (m, IH), 
1.49-1.16 (m, 5H). MS w/z 431, 433, 435 (M+H)"". 

Example 7 

25 

4.5-Bis-(4-chlorophenvDthiazole-2-carboxvlic acid piperidin-l-vlamide 
4,5-Bis-(4-chlorophenyl)thia2ole-2-carboxylic acid ethyl ester (55 mg, 0.14 mmol) from 
Preparation B step (d) was dissolved in JV-aminopipetidine (2 ml, 18.5 mmol) and the 
mixture was subjected to microwave heating at 150 for 30 minutes. The solution was 
30 evaporated under reduced pressure and the residue was chromatographed (Si02, 

toluene:ethyl acetate 19:1 5:1) to give the title compound (26 mg, 41 %). ^H-NMR (400 
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MHz) 6 7.98 (Jos, IH), 7.41 (m, 2H), 7.36-7.22 (m, 6H), 2.91 (m, 4H). 1.78 (m, 4H), 1.47 
(m, 2H). MS m/z 432, 434, 436 (M+H)*. 

Example 8 

5 

4-f4-MethoxvphenvlV5-Dhenvlthia2ole-2-carboxvlic acid cv ^lfthftVYlamirie 
4-(4-Methoxyphenyl>5-phraiyltiua2ole-2-carboxylic acid ethyl ester (51 mg, 0.15 mmol) 
was dissolved in cyclohexylamine (4 ml, 35.0 mmol) and the mixture was subjected to 
microwave heating at 180 for 20 minutes. The solution was evaporated vmda reduced 
10 pressure and the residue was chromatographed twice (SiOa, toluatte: ethyl acetate 19:1 then 
Si02, toluene:ethyl acetate 5:1) to give the title compound (37 mg, 62 %). *H-NMR (400 
MHz) 6 7.43 (m, 2H), 7.34 (m, 4H), 7.18 (m, IH), 6.84 (m, 2H), 3.96 (m, IH), 3.82 (s, 
3H), 2.03 (m, 2H), 1.78 (m, 2H), 1.66 (m, IH), 1.49-1.16 (m, 5H). MS m/z 393 (M+H)*. 

15 Example 9 

4.S-Bis-f4-methoxvphenvnthia2ole-2-carboxvlic acid cvcloh ftTtvlawiirift 
The crude 4,5-bi&-(4-mettioxyi*ffliyl)thiazole-2-carboxylic acid ethyl ester (54 mg, 0.03 
mmol) from Fteparation B step (e) was dissolved in cyclohexylamine (3 ml, 26.2 mmol) 
and tiie mixture was subjected to microwave heating at 180 for 2 hours. The solution 
was ev^orated under reduced pressure and the residue was purified by semipreparative 
HPLC system (b) to give the title compound (26 mg, 81 %). *H-NMR (400 MHz) 8 7.44 
(m. 2H), 7.27 (m, 2H), 6.88-6.82 (m, 4H), 3.96 (m, IH), 3.81 (s, 6H), 2.03 (m, 2H), 1.77 
(m, 2H), 1.65 (m, IH). 1.49-1.16 (m, 5H). MS m/z 423 (M+H)*. 

R TCflmple 10 

4.S-Bis-f4-methoxvphenvl>thiazole-2-carboxvlic add pipadHi n-i-ylaTTiirip. 
The crude 4,5-Bis-(4-methoxyph©ttyl)fliiazole-2-carboxylic acid ethyl ester (58 mg, 0.08 
30 mmol) firom Preparation B step (e) was dissolved in AT-aminopiperidine (3 ml, 27.8 mmol) 
and the mixture was subjected to miorowave heating at 150 "C for 3 hcnirs. The solution 
was evaporated under reduced pressure and the residue was chromatographed (Si02,- 



# 
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heptanerethyl acetate 3:1). The product was not completely pure and another purification 
by semi-preparative HPLC system (b) gave the title compound (12 mg, 36 %). ^H-NMR 
(400 MHz) 6 7.43 (m, 2H), 7,26 (m, 2H), 6.88-6.82 (m, 4H), 3.83 (s, 6H), 3.68 (br, 4H), 
1.82 (m, 4H), 1.49 (m, 2H). MS m/z 42A (M+H)"". 

5 

Example 11 

5-f7-Bn>mo-23-dihvdrobenzori,41dioxin-6-vlV4-phenvlthiazole-2-^arb^^ 
piperidin-l-vlamide or 4-(7>Bromo--23--dihvdrDbenzori,41dioxin*6-vlV5-phenvl-thia2ole* 
10 2-carboxvlic acid piperidin-l-vlamide 

5-(7-Bromo-23H3ihydrobenzo[l,4]dioxin-6-yl)-4-phenythiazole-2-carboxylic acid ethyl 
ester or 4-(7-Bromo-2,3-dihydroben2o[l,4]dioxin-6-yl)-5-phenyl-thiazole-2-carboxylic 
acid ethyl ester (29 mg, 0.065 mmol) jfrom Preparation B step (f) was treated and worked- 
15 up as described in Example 2. Flash chromiatography (Si02, hexanerethyl acetate 2: 1) gave 
the title compound (13 mg, 40 %). ^H-NMR (300 MHz) 5 7.97 (s, IH). 7.33-7.23 (m, 5H), 
7.13 (s, IH), 6.88 (s, IH), 4.27 (m, 4H), 2.87 (m, 4H), 1.76 (p, 4H) 1.49-1.38 (m, 2H). MS 
m/z 500, 502 (M+H)^ 

20 Example 12 

4>5-BiS"(4-chlorophenvl)thia2ole-2-carboxvlic acid (2-methoxvmethvlcvclopentvl)ainide 

The title compound was isolated when 4,5-Bis-(4-chlorophenyl)thiazole-2-carboxylic add 
25 ethyl ester (100 mg, 264 mmol) from Preparation B step (d) was treated with (R)-(+)-2- 
(iiiethoxymethyl)-l-pyirohdinaniine (2 ml) as described in Example 1 at 180 °C for 15 
minutes. Purification by flash chromatogrsqphy twice (Si02, 1 % methanol in DCM then 
Si02, 2.5 % methanol in DCM) gave the title compound (3 mg, 2.5 %). ^H NMR (300 
MHz) 6 7.47-7.28 (m, 8H), 4.5 (m. IH), 4.22 (t, 2H), 3.71 (m, 2H), 3.37 (s, 3H), 2.10-1.91 
30 (m, 4H). MS m/z 447, 449, 451 (M+H)*. 
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4,5-Bis-(4^hlorophenvDthiazole-2"Carboxvlic acid pvridin-4-vlaimde 

4,5-Bis-(4-cWorophenyl)thiazole-2-carboxyIic acid (400 mg, 1.14 xxunol) from Preparation 
C step (b) was dissolved in toluene and Aionyl chloride (816 mg, 6,86 nunol) was added. 
The reaction mixture was boiled under reflux for 3 hours. Solvent and excess of thionyl 
chloride were removed by evaporation under reduced pressure and the residue was 
dissolved in DCM (16 ml). The solution was divided into ei^t portions and one of these 
portions was stirred with 4-aminopyridine (15 mg, 0.16 mmol) and triethylamine (29 mg, 
0.29 mmol) at room temperature overnight. The solvent was evaporated und» reduced 
pressure and the residue was purified by flash chromatography (SiOa, toluene then ethyl 
acetate) to give the title compound (5 mg, 8 %, calculated on 1/8 of the starting material). 

NMR (500 MHz) 5 9.60 (s, IH), 8.55 (d, 2H), 7.93 (d, 2H), 7.64 (m, 2H), 7.52 (d, 2H), 
7.47 (d, 2H). MS w/z 426, 428, 430 (M+H)"". 

Ryample 14 

4,5-Bis-f4-chloroDhenvnthiazole-2-carfaoxvlic acid (2-ethoxvethvnamide 

4,5-Bis-(4-chlorophenyl)thiazole-2-carboxylic acid ethyl ester (110 mg, 0.291 mmol) finom 
Preparation B step (d) was dissolved in 2-ethoxyethylamine (2 ml) and treated as described 
in Example 1. Cairomatography (SiOa, 1 % methanol in DC3M) gave the title compound (77 
mg, 63 %). NMR (300 MHz) 8 7.43 (d, 2H), 7.36-7.25 (m, 6H), 3.71-3.60 (m, 4H), 
3.55 (q, 2H), 1.24 (t, 3H). MS m/z 421, 423,^25 (M+H)^ 

Rif am ple 15 

4^-Bis-f4-chlorophenvnthiazole-2-carboxvHc ac id f2-morohQlin-4-vl-^vnamide 

4,5-Bis-(4-chlorophenyl)thiazole-2-carboxylic acid ethyl ester(127 mg, 0.235 mmol) from 
Pieparation B step (d) was dissolved in 2-(4-morpholino)ethylamine (2 ml) and treated as 
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described in Example L Filtration through a Silica plug with methanol as eluent and then 
flash chromatography (Si02, 5 % methanol in DCM) gave the title compound (54 mg, 50 
%). NMR (300 MHz) 6 7.43 (d, 2H), 7.38-7.23 (m, 6H), 3.74 (b, 4H), 3.63-3.55 (m, 
2H), 2.62 (t, 2H), 2.53 (br, 4H). MS m/z 462, 464, 466 (M+H)^ 

5 

Hiarmacological Activity 

Compoimds of the present invention are active against the receptor product of the CBl 
gene. The affinity of the compounds of the invention for central cannahinoid receptors is 
10 demonstrable in methods described in Devane et al , Molecular Pharmacology, 1988, 
34,605 or those described in WOOl/70700 or EP 656354. Alternatively the assay may be 
performed as follows. 

lOjXg of membranes prepared from cells stably transfected with the CBl gene were 
15 suspended in 200/il of lOOmM NaCl, 5mM MgCli, ImM EDTA, 50mM HEPES (pH 7.4), 
ImM DTT, 0.1% BSA and 100^ GDP. To this was added an EC80 concentration of 
agonist (CP55940), the required concentration of test compound and O.lfiCi [^S]-GTE*yS. 
The reaction was allowed to proceed at 30^C for 45 min. Samples w^ then transferred on 
to OF/B filters using a cell harvester and washed with wash buff<^ (50mM Tris (pH 7.4), 
20 5mM MgCl2» 50mM NaCl). Hlters were then covered with scintilant and counted for the 
amount of [^^S]-GTPyS retained by the fQter. 

Activity is measured in the absence of all ligands (minimum activity) or in the presence of 
an EC80 concentration of CP55940 (maximum activity). These activities are set as 0% 
25 and 100% activity respectively. At various concentrations of novel ligand, activity is 
calculated as a percentage of the maximum activity and plotted. The data are fitted using 
the equation y=A+((B-A)/l-K(C/x) tiD)) and the IC50 value determined as the 
concentration required to give half maximal inhibition of GTPyS binding under the 
conditions used. 

30 

The compounds of the present invention are active at the CBl receptor ^C50 <1 
micromolar). Most preferred compounds have IC50 <200 nanomolar. 
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Claims 

1. A compound of fomiulaOD 




I 

and phamiaceutically acceptable salts, prodrugs and solvates thereof, in which 

and independently represent phenyl, thienyl or pyridyl each of which is optionally 
substituted by one , two or three groups represented by Z; 

Z represents a Ci^alkyl group, a d^alkoxy group, hydroxy, halo, trifluoromethyl, 
trifluoiomethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, amino, mono or di 
Ci-salkylamino, mono or di Ci-aalkylamido, Ci-salkylsulphonyl, Ci.salkoxycarbonyl, 
carboxy, cyano, carbamoyl, mono or di Ci.salkyi carbamoyl, sulphamoyl , acetyl or two 
adjacent carbons may be substituted with the group -O-CH2-CH2-O- ; and phenyl 
optionally substituted by one or more of the following: Ci^alkyl group, trifluoromethyl, a 
Ci-aallcoxy group, trifluoromethoxy, or halo or two adjacent carbons may be substituted 
with the group -O-CH2-CH2-O- ; 

and 

R^ represents a group -X-Y-NR'^R^ in which 
R^ and R^ independently represent : 

a Ci-6alkyl group optionally substituted by a Ci-ealkoxy group or trifluoromethoxy; 
an (amino)Ci-4alkyl- group in which the amino is optionally substituted by one or more 
Ci-salkyl groups; 

a non-aromatic Cs-iscaibocyclic group which is optionally substituted by a Ci-salkoxyCi. 
salkyl group ; 

a (C3-i2cycloalkyl)Ci.3allcyl- group; 

a group -(CH2)r(phenyl )sin which r is 0,1, 2, 3 or 4, s is 1 when r is 0 otherwise s is 1 or 2 
and the phenyl groups are optionally independently substituted by one, two or three groups 
represCTtedby Z; 




naphthyl; 
anthiracCTyl; 

a saturated 5 to 8 membeied heterocyclic group containing one nitrogen and optionally 
one of the following : oxygen, sulphur or an additional nitrogen wherein the heterocyclic 
5 group is optionally substituted by one or more Cusalkyl groups or benzyl ; 
l-adamantylmethyl; 

a group - (PHzk Het in which t is 0,1, 2, 3 or 4, and the aUcylene chain is optionally 
substituted by one or more Ci-aalkyl groups and Het represents an aromatic heterocycle 
optionally substituted by one, two or three groups selected from a Ci^alkyl group; a Ci- 

10 ^aSkoxy group, trifluoromethoxy or halo or Het represents a saturated 5 to 8 membered 
heterocyclic group containing one nitrogen and optionally one of the following : oxygen, 
sulphur or an additional nitrogen; wherein the heterocyclic group is optionally substituted 
by one or more Ci-salkyl groups, hydroxy or benzyl ; 
or represents H and is as defined above; 

IS or R^ and R^ togedier with the nitrogen atom to which they are attached represent a 

saturated 5 to 8 membered heterocyclic group containing one nitrogen and optionally one 
of the following : oxygen, sulphur or an additional nitrogen; wherein the heterocycUc 
group is optionally substituted by one or more Ci-^alkyl groups, hydroxy or benzyl ; 

20 XisCOorS02; 

Y is absent or represents NH optionally substituted by a Ci.salkyl group; 

with the proviso that R* and R^ do not both represent 4-methoxyphenyl and the proviso 
25 that when R^ represents phenyl and R^ represents phenyl or 4-flouorophenyl, X is CO 
and Y is absent then the group NR"^^ does not represent methyl-[2-[l-(phenylmethyl)-4- 
piperidinyl]ethyl]amino, methylpiperazino, 2*[l-methyl-4-piperidinyl]etfaylanaino; or [2- 
[l-(phenylmethyI)-4-piperidinyl]ethyl]amino. 
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2. A compound of formula I as lepiesented by formula QJ) 




II 

and phaimaceutically acceptable salts, prodrugs and solvates thereof, in which 

represents phenyl optionally substituted by one or more of the following: Ci-^alkyl 
group, tiifluoromethyl, a Ci^alkoxy group, trifluoromethoxy, or halo or two adjacent 
carbons may be substituted with the group -O-CH2-CH2-O- ; 

represents ph«iyl optionally substituted by one or more of the following: Ci.«alkyl 
group, trifluoromethyl, a Ci-ealfcoxy group, trifluoromethoxy, or halo or two adjacent 
carbons may be substituted with the groiq> -0-CHi2-CH2-0- ; 

and 

R* represents 1-piperidinylamino, a Cs-Tcyploalkylamino groiqp which is optionally 
substituted by a Ci.3alkoxyCi.3alkyl group, pyridylamino wherein the pyridyl ring is 
optionaUy substituted by one or more of the following: a Ci^alkyl group; a Ci-ealkoxy 
group or trifluoromethoxy; or R* represents a Ci-ealkylamino group wherein the alkyl chain 
is optionally substitoted by one or m(»e of the following: a Ci-galkoxy group, 
trifluoromethoxy or morpholino; 

with the proviso that when B} represents 4-methoxyphenyl and R^ represents 4- 
methoxyphenyl then R* does not represent 2-(morpholino)ethyl. 

3. A compound selected from: 

4- (4-chloroph«iyl)-5-(2,4-dichl<»ophenyl)thiazole-2-carboxylic acid cyclohexjiamide; 

5- (4-chlorophenyl)-4-(2,4-dichlorophenyl)thiazole-2-carboxylic acid cyclohexylamide; 

4- (4-chlorophenyl)-5-(2,4-dichlorophenyl)thiazole-2-carboxylic acid piperidin-l-ylamide; 

5- (4-chlorophenyl)-4-(2,4-dichlorophenyl)thiazole-2-carboxylic acid piperidin-l-ylamide; 
5-(4-chlorophenyl)-4-(2,4-dichlorophenyl)thiazole-2-carboxylic acid piperidin-l-ylamide; 
4-(4-chlorophenyl)-5-(2,4-dichlorophenyl)thiazole-2-carboxylic acid piperidin-l-ylamide; 




4- (4-bromophenyl)-5-phenylthiazole-2-caiboxylic acid cyclohexylamide; 
4H;4-hromophenyl>5-phenylthiazole-2-carboxylic acid piperidin-l-ylamide; 
4,5-bis-(4-chlorophenyl)tliia2ole-2-carboxylic acid cyclohexylamide; 
4^-bis-(4-cMorophenyl)thiazole-2-carboxylic acid piperidin-l-ylamide; 

5 4-(4-methoxyphenyl)-5-phenylthiazole-2-carboxylic acid cyclohexylamide; 
4,5-bis-(4-methoxyphenyl)thia2ole-2-carboxylic acid cyclohexylamide; 
4,5-bis-(4-methoxyphCTiyl)thiazole-2-caiboxylic acid piperidin-l-ylamdde; 

5- (7-bromo-23-dihydrobenzo[l,4]dioxin-6-yl>4-phenyltMazole^^ add 
piperidin-l-ylamide; 

10 4-(7-bromo-23-dihydrobenzo[l,4]dioxin-6-yl>5-phenyltMazole-^ add 
pip^din-l-ylamide; 

4,5-bis-(4-chloiophenyl)thiazole-2-carboxylic add (2-methoxymethylcyclop©ityl)-amide; 
4,5-bis-(4-chlorophenyl)thiazole-2-carboxylic add pyridin-4-ylamide; 
4»S-bis-(4-chlorophenyl)thiazole-2-carboxylic acid (2-ethoxyethyl)amide; and 
15 4,5-bis-(4-chloiophenyl)thia2ole-2-caiboxylic acid (2-mQrpholin-4-yl-ethyl)amide 

and where applicable, optical isomers, tautomers, stereoisomers and racemates thereof as 
well as phamiaceutically acceptable salts and solvates thereof. 

20 4. A compound of formula I as claimed in any previous claim for use as a medicament. 

S. A pharmaceutical formulation comprising a compound of foimula I, as defined in any 
one of claims 1 to 3 and a pharmaceutically acceptable adjuvant, diluent or carrier. 

25 6. Use of a compound of formula I, as defined in any one of claims 1 to 3 including the 
compounds of the proviso in claim 1 in the preparation of a medicament for the treatment 
or prophylaxis of conditions assodated with obesity. 
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7. A method of treating obesity, psychiatric disorders such as psychotic disorders such as 
schizophrenia and bipolar disorders, anxiety, anxio-depressive disorders, depression, 
cognitive disorders, memory disorders, obsessive-compulsive disorders, anorexia, bulimia. 



10094O-1GB 
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attention disorders Uke ADHD, epilepsy, and related conditions, neurological disorders 
such as dementia, neurological disorders (e.g. Multiple Sclerosis), Parkinson's Disease. 
Huntington's Chorea and Alzheiiner's Disease, immune, cardiovascular, reproductive and 
endocrine disotdCTS, septic shock, diseases related to the respiratory and gastrointestinal 
5 systems (e.g. dianhea), and extended abuse, addiction and/or rel^se indications, e.g. 
treating drug (nicotine, ethanol. cocaine, opiates, etc) dependence and/or treating drug 
(nicotine, ethanol, cocaine, opiates, etc) withdrawal symptoms comprising administering a 
pharmacologically effective amount of a compound as claimed in any one of claims 1 to 3 
including the compounds of the proviso in claim 1 to a patient in need thereof. 

10 

8. Processes for the preparation of compounds of fonnula I as described herdn. 

9. Litermediates of formula n as described herein. 
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ABSTRACT 
The present invention relates to compounds of formula I 

Rl 

-N 



(X. 



s 
I 

and phannaceutically acceptable salts, prodrugs and solvates thereof, in which 

s and independently represent phenyl, tfaienyl or pyridyl each of which is optionally 
substituted by one , two or three groups represented by Z; 

Z represents a Ci-e^Qkyl group, a Ci^^Bikoxy group, hydroxy, halo, trifLuoromethyl, 
trifluoromethylthio, trifiuorometfaoxy, trifluoromethylsulphonyl, nitro, amino, mono or di 

10 Ci-salkylamino, mono or di Ci-salkylamido, Ci.salkylsulphonyl, Ci-salkoxycarbonyl, 
carboxy, cyano, carbamoyl, mono or di Ci-salkyl carbamoyl, sulphamoyl , acetyl or two 
adjacent carbons may be substituted with the group -O-CH2-CH2-O- ; and phenyl 
optionally substituted by one or more of the following: Ci^alkyl group, trifluoromethyl, a 
Ci.6Hlkoxy group, trifluoromethoxy, or halo or two adjacent carbons may be substituted 

15 with the group -O-CH2-CH2-O- ; 

and 

R^ represents a group — X-Y-NR'^R^ in which 
R"^ and R^ independently represent : 

a Ci^alkyl group optionally substituted by a Ci.6^oxy group or trifluoromethoxy; 
20 an (amino)Ci^aIkyl- group in which the amino is optionally substituted by one or more 
Ci.salkyl groups; 

a non-aromatic Cs-iscaxbocyclic group which is optionally substituted by a Ci.salkoxyCi. 
salkyl group; 

a (C3.i2cycloallcyl)Ci.3alkyl- group; 
25 a group -(CH2)r(phenyl )s in which r is 0,1, 2, 3 or 4, s is 1 when r is 0 otherwise s is 1 or 2 
and the phenyl groups are optionally independently substituted by one, two or three groups 
represented by Z; 



31 



naphthyl; 
anAiacenyl; 

a satxirated 5 to 8 membered heterocyclic group containing one nitrogen and optionally 
one of the following : oxygen, sulphur or an additional nitrogen wherein the heterocyclic 
group is optionally substituted by one or more Ci.salkyl groups or benzyl ; 
1-adamantylmethyl; 

a group — (CaH2X Het in which t is 0,1, 2, 3 or 4, and the alkylene chain is optionally 
substituted by one or more Ci-salkyl groups and Het represents an aromatic heterocycle 
optionally substituted by one, two or three groups selected from a Ci-ealkyl group; a Ci- 
ealkoxy group, trifluoromethoxy orhalo orHetrqxresents a saturated 5 to 8 membered 
heterocyclic group containing one nitrogen and optionally one of the following : oxygen, 
sulphur or an additional nitrogen; wherein the heterocyclic group is optionally substituted 
by one or mcMPe Ci-salkyl groups, hydroxy or benzyl ; 
or represrats H and is as defined above; 

or R"^ and R^ together with the nitrogen atom to which they are attached represent a 
saturated 5 to 8 membered heterocyclic group containing one nitrogen and optionally one 
of the following : oxygen, sulphur or an additional nitrogen; whraein the heterocyclic 
group is optionally substituted by one or more Ci-salkyl groups, hydroxy or benzyl ; 

XisCOorS02; 

Y is absent or represents NH optionally substituted by a Ci-salkyl group; 

with the proviso that R^ andR^ do not both represent 4-methoxyphenyl and the proviso 
that when R^ represents phenyl and R^ represents phenyl or 4-flouorophenyl, XisCO 
and Y is absent then the group NR'^R^ does not represent methyl-[2-[l-(phenyhnethyl)-4- 
piperidinyl]ethyl]aniino, methylpiperazino, 2-[l-methyl-4-pipCTidinyl]ethylamino; or [2- 
[l-(phenylmethyl)-4-piperidinyl]ethyl]amino. 



processes for preparing such compounds, their use in the treatment of obesity, psychiatric 
and neurological disorders and to pharmaceutical compositions containing them. 
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